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(3. QUANTUM DYNAMICS)]

ol =HWOY,  HEO =T+ V (1)
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(3. NUMERICAL RESULTS]

quz — €i¢i7 |4 (’l“, 9) — _V() [1 + exp {[r — R(H)] /a}]_l

R(0) = Ry |1+ a,, P, (cosO) + o, P, (cosB)| /A, a, = ay/(2n 4+ 1)/5
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Fig. 1b. The s.p. energy levels €. in the WS potential (V; = 200
MeV, R = 6.622 fm, a = 0.1 fm) as function of the deformation «
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Fig. 2. Level densities g(S5) as function of energy S; dashed is
smooth density g(S); solid is the total density g (S) (I' = 3 MeV).
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Fig. 10. Mean time derivatives < dFE /dt > in the w.f. units (top)
and shell corrections § E (bottom) vs. particle numbers, N1/3,
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Fig. 11. Mean time derivatives < dFE /dt > in the w.f. units (top)

and shell corrections § E (bottom) vs. particle numbers, N1/3,



(4. SEMICLASSICAL ONE-BODY FRICTION (sph. box)]

2

7= /0 dy sinp P, (cosyp) v (), v (4) = (8*ImG/0r 0ry)g

GREEN’S FUNCTION (Gutzwiller, 1971) for k Ry ~ A3 >> 1:
1T

— Mo — de]

')
G (r1,r25€) = ZACT (ri,r23€) exp | —Scr (r1,r25€) —
o7 h 2

Fig. 4. The trajectories CTy and CT};
ri{r1, 01,91} = ra{rz,02,p2}
CT: ¢:¢PO_%’ Ppo = 7
v is the vertex number and w is the
winding number,
v =0,—0,, p(r)=+2me — V(r)]
G = Ger, + Go,

1

m

GCTo ~ — exp [E'rlzp(r)] , G1= Z Ger

27whr,,



SMOOTH FRICTION: (%) = 7, +(¥) + Yeorr (¥)5

Ywr(¥) = (2n+ 1)7,, - d (1) /4m? sinyp, Vg = dsh(krR)* /10,
Veorr(¥) _ 3 sin3¢. cos¢ [1 — exp (_simp)]
Yo £ v U siny) A
B 8 b= o () b — TW
 kpRy cosdpo - TPO gy’ TRPO Ty
n 2 3 4 5 6 7 8 9

BYM | 1.049 | 0.944 | 1.002 | 0.991 | 1.000 | 0.997 | 1.000 | 0.999
KR 0.00 0.85 0.45 0.90 0.62 0.93 0.71 0.94

Table: Friction coefficients v/~ § Vs multipolarity n for small slow

vibrations, kr Ry = 10; KR is Koonin & Randrup’s results, 1977.

Ao\? 1
OF = Z (t—> Bpo cos [ESPO(éTF) — guPO] , (Strutinsky & M.,1975,76)
PO

1
5’7 = (27’L—I—1)_1 Z TPO COS {— [Spo(&F) + Spof(ep)]} . h ) = 27Th/tp0
PO,PO’ h



(CONCLUSIONS |

The excitation energies of the quantum gas in the
Woods-Saxon potential with sharp surfaces rippled according
to the Legendre polynomials P> and P53 are obtained for a slow

and small-amplitude collective motion.
We found relatively strong correlations between one-body

friction coefficients and shell-correction energies as functions
of the particle number for slow small-amplitude vibrations
We derived semiclassically within the POT the smooth
one-body friction coefficients for slow small-amplitude
vibrations near the spherical shape.

As perspectives, our quantum and semiclassical results might
be helpful for better understanding the one-body friction
within the Microscopic-Macroscopic Model for nuclear fission

and heavy ion collisions
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